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^a-gate region surrounding at least a part of the channel region via an insulation 
film, the gate region formed of a p+-type semiconductor; 

a source region n&vmg thej>econdLcg^ on the channel 

region, the source region is located substantially at a center of the channel region, and the 
u , source region is isolated from the insulation film^nd 
\y a source electrode connected to the sourde^region, 

wherein a depletion layer is formed over most oi^the entire channel region 
when a predetermined voltage is applied to the gate region. 



(Amended) The semiconductor device according to claim 1, further 



4. (Amended 

V . . . \ 

composing a semiconduc 
nZ. I&0 fljg channel region and the Wrce[region] 



^ ^ comprising a semiconductor region formed of a p+-type semiconductor and provided between 

nl 




12. (Three Times /^neno^d) A semiconductor device comprising: 
£a substrate having a first Conductive type; 
a drift region having the firstSconductive type and disposed on the substrate; 
a channel region having a second conductive type different from the first 
conductive type and provided on the drift region; 

a gate region provided so as to surroud^ at least the channel region via an 
insulation film; and 

lift 

a source region having the[second/conductivfe type and provided on the 
channel region, the source region is located substantially at a center of the channel region, and 
the source region is isolated from the insulation film, wherein: 

an impurity concentration of the channel region is eq{kal to or less than an 
impurity concentration in the drift region, and a depletion layer forms over the entire channel 
region sandwiched between the gate region when a zero bias is applied to the gate region .J 



^Application No. 09/435,766 
Please add new claims 20-30 as follow: , 



20. (New) A bipolar semiconductor device comprising: 
a drain electrode; 



\ a drain region having a first conductive type and disposed on the drain 



^^^^ i\ ^ •* 

electrode; 



a drift region having a second conductive type different from the first 



& conductive type and disposed on the drain region; 

a channel region having the second conductive type and disposed on the drift 




V 



region; 

a gate region surrounding at leasUi part of the channel region via an insulation 

film, the gate region having the first conductive type; 

a source region having the second conductive type provided on the channel 

region, the source region is located substantially at a center of &e_channel region^and the 

/ 

sourceregion isjsolated from the insulation film; and 

a source electrode^connected to the source region, 

wherein at lea^ta part of the source electrode forms a Schottky junction with 
the channel region. 

2 1 . (New) /A bipolar semiconductor device comprising: 
a drain electrode 



f-wj&fij electrode; 



'drain region having a first conductive type and disposed on the drain 



a drift region having a second conductive type different from the first 



conductive type and disposed on the drain region; 



-3- 



^Application No. 09/435,766 



a channel region having the second conducive type and disposed on the drift 

region; 

a gate region surrounding at le^sf a part of the channel region via an insulation 
film, the gate region having the first conjMctive type; 

a source region havjtfg the second conductive type provided on the channel 
region, the source region is loeJated substantially at a center of the channel region, and the 



source region is isolateckfrom the insulation film; 



k 



electrode connected to the source region; and 
semiconductor layer having the second conductive type located between the 



^ source region and the source electrode, the semiconductor layer including an end face 
extended to a position covering at least a portion of the gate region. 

22. (New) The semiconductor device according to claim 12, wherein: 
the gate region has the firstconductive type; and 

a depletion region is formed ov^most of the entire channel region when a 
predetermined voltage is applied to the gate region. 

23. (New) The semiconductor de^e according to claim 22, further comprising a 
semiconductor region having the first conductive ty 1 ^ disposed between the channel region 
and the source electrode. 



ir 



24. (New) The semiconductor devicg according to claim 12, wherein at least a 
^n\V\ part ofjthe source electrode] forms a Sch<Jttky junction with the channel region. 
f*f''~ I *K 25. (New) The sptmconductor device according to claim 22, wherein at least a 

part of^the source^l€ctrodel forms a Schottky junction with the channel region. 

26. (New) The semiconductor device according to claim 12, further comprising a 
semiconductor layer having the second conducfiv^type located between the source region and 
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the source electrode, the semiconductor layer including an end face extended to a position 
covering at least a portion of the gate regi 

27. (New) The semiconductor device according to claim 26, wherein a thickness 
^^the insulation film formed on^n upper portion of the gate region is thicker than a thickness 
of the insulation film formed on a side portion of the gate region. 




28. (New) The semiconductor device according to claim 26, further comprising 
an insulation film located between the semi^sinductor layer and the source electrode and 
having an opening portion for the semiconductor faver and the source electrode to contact, 
wherein a width of the opening portion is wider than a distance of the gate region. 

29. (New) The semiconductor device according to claim 27, further comprising 
an insulation film located between|the^bo^iductive layei^and the source electrode and having 
an opening portion for the semiconductor layfe^and the source electrode to contact, wherein a 
width of the opening portion is wider than a space o£ihe gate region. 

30. (New) A semiconductor device comprising: 
' a substrate havin^afirst conductive type; 



„2l^ reg '° n; 



a drift region having tn^first conductive type and disposed on the substrate; 
a channel region having a fnsst conductive type and provided on the drift 



a gate region provided so as to surround at least the channel region via an 
insulation film; and 

a source region having a second conductive t^e different from the first 
conductive type, the source region being provided on the channel region and located 
substantially at a center of the channel region, and the source region bSi^ig isolated from the 
insulation film, 



